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AHHOTaAIUSA

IMponomkenne Yuenusi ThOerckoro BosHeceHHoro Macrepa,
Ixyan Kxyna, npencraButens TpaHcrumanaickoy D30TepUYecKOR
[Mkonel. B 3TOM KHUre OH pacKpbiBaeT TalHy LBETA U BMECTE
C BaMHM MHCCJIEyeT 3aragkyd ONTHYECKHX sBjieHuid. llper — 3710
YHUKQJIbHASl XapaKTEpPUCTHKA, NPUYEM, HE TOJNBKO BeIEeCTBa, HO
W KaXIOH 37eMEHTApHON 4YacTHibl. B 3TOM MBI mpenjiaraeM Bam
yOequThCsl Ha CTPaHULIAX ITOM KHWIH, CEABMOW M3 CEpUu «YUeHHe
xyan Kxyna — D3orepuueckoe EcrectBo3Hanue». Mbl Ipeiokum
BallleMy BHUMAHMIO COBEpIIEHHO HOBYI0 Teopuio LiBera. Ha ee
OCHOBE BBI yOeauTech, U4TO B pajayre He 7 ILBETOB, a IIECTb. BbI
y3HaeTe, 4To B (DOPMHUPOBAHUM CIIEKTpa IJIABHYIO POJb HMIPAIOT
rpaBuUTalMs M MHEpUMs. Mbl pa3depeM HMCTMHHYIO CYThb YEpHOIO,
6esoro M ceporo IBETOB, a TaKXke, OJecKa M MPO3PAYHOCTH TeJl.



[Touemy HeOO cuHee M €ro IBET CBSI3aH C IIBETOM BEHO3HOM
KpoBu? KakoB MexaHW3M AEWCTBUS JIMH3, NTPUUMHA aKKOMOJAIIUU.
brmsopykocTs 1 JanabHO30pKOCTh. U ele MHOrMe Apyrue BOIpPOCHI
9TOW MHTepecHek e oonactTi pusmky. JKemaem BaM yBiIeKaTeIbHOTO
npouTeHus!
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01. CBet u apyrue
3JIEKTPOMArHUTHbIE BOJIHBI — 3TO
MOTOKH 3JI€eMEHTAPHbIX YaCTHIX

JlaBaiiTe pacCMOTPUM OCHOBHBbIE SIBJICHUS ONITUKH U ITOCTapa-
eMcsl I0OKa3aTh MbIC/Ib, UTO ONTHKA CBSI3aHA C TEPMOIMHAMUKON
Y BCEMU OCTaJIbHBIMU pa3aesaMu (pU3MKHU.

OCHOBHOE OTIMYME BUIUMBIX (ONTHUYECKHX) (POTOHOB OT
OCTaJIbHBIX JIEMEHTAPHBIX YACTHI] 3aKJI0YAETCS] B TOM, UTO MbI
UX MOXEM «yBUAETb». CaM Mpoliecc 3pUTeTbHOI0 BOCIIPUSTUS
MBI TTONMPOOyeM pa3o0paTh B YaCTH, MOCBSAIICHHOW OWOJIOTHH.
A 371eCh CKaKy JIUIIb, YTO HEKUM 0O0pa3oM vYacTuilbl bymixmue-
ckoro Ilnana, cocraBnsioye CylHOCTh Haiero YenoBeyecko-
ro «$I», 00pabaTeIBalOT COBOKYITHOCTH BUAMMBIX (OMTUYECKUX)
(poToHOB, MOCTYNAIOIIMX B KJIETKU T'OJIOBHOTO MO3ra yepe3 Ia-
3a ¥ 3pUTeNibHbIe HepBbl. Ho, Tak mim MHave, MbI CIIOCOOHBI BOC-
MIPUHUMATh BUAUMBIE (ONTUUYECKHE) (POTOHBI, UCITyCKaeMble WIIN
OTpa)xkaeMble OKPYKAIOIUMU XUMUYECKUMU JIeMEeHTaMHU.

TI'eomempuueckas onmuka NOCBSILEHA AETAIBHOMY H3yde-
HUI0O 3aKOHOMEPHOCTe! paclpoCTpaHeHHs] BUAMMBIX (OINTHYE-
CKuX) (pOTOHOB (3JIEMEHTAPHBIX YACTHIl ONTUYECKOTO JUAIa30-
Ha) B ONTUYECKU MPO3PAYHBIX Cpe/laX, M Ha TPaHUIAX pasjiena
cpen (Ten) pa3TMYHON MIOTHOCTH, OJTHA U3 KOTOPBIX 00s13aTe Th-



HO SIBJISIETCSI ONITHYECKU IIpo3pavyHoit. [Ipeqmer nzyueHust onTu-
KM — «CBET». B y3K0.M CMBICTIE «C8€M» — 3TO TOIBKO CBOOOIHbIE
BUIUMBIE (OnTHYeCcKHe) (POTOHBI, a B Oojiee 00uyem — 310 JToObIe
THUIIBI CBOOOIHBIX IEMEHTAPHBIX YACTHII.

CoBpeMeHHas1 ONTHKA U3ydaeT 0COOEHHOCTH PacIpoCTpaHe-
HUSI B ONTUYECKU TPO3PAYHBIX Cpeax JEMEHTAPHBIX YaCTHUIL
Pa3IMYHOrO KayecTBa (IEKTPOMArHUTHBIX BOJIH C Pa3IUYHON
JJTAHOM BOJIHBI).

EcTp Ju pasHuiia MexIy TMOHSATHSIMH «CBET» U «3JIEKTPO-
MarHWTHasi BOJHa»? B mpuHnure, 31o ogHo u 10 X)e. Ceemo-
601l AYyu — 3TO MOTOK BUJUMBIX (ONTUYECKUX) (POTOHOB, IBU-
XKyIIUXCS B OAMHAKOBOM HampasjieHuu. [loHsATre «amekTpomar-
HUTHAs1 BOJIHA» ynoTpeoisiercs: B 6oJiee MMPOKOM CMBICTE. DTO
MOTOK (POTOHOB JTIOOOTO Ka4eCTBa — T. €. JIIOObIX JIEMEHTapHBIX
YaCTHII, TIPE/ICTABJICHHBIX HA IIIKAJIC YaCTOT JIeKTPOMAarHUTHBIX
BOJIH. XOT$, B ICUCTBUTEILHOCTH, TIOHSTHUIO «I.2€KMPOMAZHUM-
HAsl 80HA» MOXHO TIPUIATh elre Oojiee MMPOKOe 3HAYeHUe 1
TPAKTOBaTh €r0 KaK MOTOK JIEMEHTAPHBIX YaCTHIT JIIOOTO Kade-
CTBa.

®dusukK He ynoTpeOsIsioT TEPMUH «3IeKTPOMAarH|THAs BOJI-
Ha» TI0 OTHOIICHUIO JBHMIKYIIIUMCS SJICKTPOHAM WJIA MPOTOHAM,
WM KaKUM-JIMOO APYTUM IeMEHTAPHBIM YacTUIIaM, HE OTHOCSI-
mmMcs K potoHam. A crieioBasio Obl. EctecTBeHHO, UTO K 3J1e-
MEHTapHBIM YacTuiiaM He Pusndeckoro, a apyrux [LiaHoB, mo-
Ka HUKTO HE MPUMEHS MOHATHE «3JIEKTPOMArHUTHAsI BOJIHA»
1O TOW MIPOCTOM NMPUYHHE, YTO IEMEHTApHbIC YaCTHUIIBI IPYTUX



[TnaHoB ere He KiaaccupUIIMPOBaHbI ¢ MO3UIIUU (PUBUKU. DTO
3HAYUT, YTO C HUMHU HE MPOBOJUINCH OIBITHI [0 U3YYEHHUIO UX
JUIMHBI BOJIHBI. A BCE€ M3-3a TOTO, YTO JIEMEHTAPHBIE YACTHUIIbI
npyrux IlnanoB AcrpanbHoro, MenTtasibHoro, bBynaxuueckoro u
JIPYTUX HE UCITYCKAIOTCS JIEMEHTAMMU KUBBIX OPraHU3MOB B Ta-
KOM KOJIMYECTBE, KaK 3TO MPOUCXOAMUT C JEMEHTAPHBIMU Ya-
cruiiamu Puznyeckoro Ilnana, KOTopble B OTPOMHOM KOJIMYE-
CTBE HAKaIUIMBAIOTCSl HA TIOBEPXHOCTH XUMUYECKUX JIEMEHTOB
(nocrynas ¢ ConHua), a 3aTeM B TAKOM K€ OTPOMHOM KOJIMYe-
CTBE HCITYCKAKTCS B MPOLECCE TOPEHUSI XUMUYECKHUX JIEMEH-
ToB. Ceilyac MPOBOIUTCS AOCTATOYHOE KOJIMYECTBO OIBITOB IO
W3YYEHUIO U3TYyYEHUU )KUBBIX OpraHu3MoB. OJIHAKO KOJIMYECTBO
u3y4yaeMbIx yactull Jpyrux [iaHoB oueHb MaJjio 1o CpaBHEHUIO
¢ xoymuectBoM 4actul, Pusmyeckoro Iliana — Hanpumep, BU-
JUMBIX (ONTUYECKUX) (DOTOHOB — M3JIyYaeMBbIX JIIOOBIM CBETSI-
HIMMCSI XUMUYECKUM 3jieMeHToM. [1o 3Tol nmpuyurHe He MOIJu
OBbITh IIPOBEIEHBI OITBITHI [T0 U3YYEHUIO JJTUHBI BOJTHBI M3JTyYeHUI
JKUBBIX CyliecTB. OTCI01a — HEBO3MOKHOCTb KJIaCCU(PUIIMPOBATh
JJAaHHbIE TUIIbl IEMEHTAPHBIX YaCTHII, JaXe €CIU OHU U PEeru-
crpupyotcs npudopamu. Ckopee Bcero, uX OTHOCAT K 00IIemMy
TETJIOBOMY M3JTy4eHHIo Tesa. UTo Kacaercsi «CBOOOIHO JIeTalo-
IIMX» B BO3/1yX€e IeMeHTapHbIX YacTull He Pusnyeckoro [lnana
— TO MX TOX€ MOXHO 3aperucTpupoBaTh, KaK JIIOObIE YaCTHIIbI
®dusnueckoro [nana. Ho 31o cnoxkHo. Bo-niepBbIX, MOTOMY, 4TO
MX YMCJI0, HAXOAAIIEECs B KAKOH-TO MOMEHT B KAKOM-TO 00beEME
BO3/lyXa OYEHb MAJIO. A BO-BTOPBIX, OTCYTCTBYIOT METO/IBI KJIacC-



cu(pUKaAIIMU YaCTHI] B MPOIECCe X PEerrcTparvu, €Clid YrCiIo
PETUCTPUPYEMBIX YACTHUI OYEHDH MAJIO.



02. /1.1 nJIaHeT COJIHIe — OCHOBHOM
HCTOYHHK JIeMEeHTaAPHBIX
yacTull PU3n4ecKoro mjiaHa

Tt XUMUYECKUX JIEMEHTOB 3eMJIM OCHOBHBIM UCTOUHUKOM
paauo, nH(pPaAKPACHBIX, BUAUMBIX U YIBTPaUOIETOBBIX (hOTO-
HoB siBysiercst Connile. Korga kakas-mi0o oOmacTh Ha TIOBEPX-
HOCTH TIJTaHETHI TToBepHYTa K CoJHILy (OCBENIEHa), XUMUYECKUE
JIEMEHTHl TON 007acTH OOMOApAMPYIOTCS BCEMH BBIIIETIEpe-
YKCIEHHBIMU YaCTHUIIAMU. DJIeMEHTapHbIE YaCTUIIbI OOJiee HUXK-
HuX ypoBHer dusnueckoro I1naHa, HauMHAs ¢ PEHTIEHOBCKUX
(poroHoB, Tak:ke ucnyckatotcst COHIIEM, HO B TOPa3/10 MEHbIIIEM
konmmyectBe. Ilormomienue anemMeHTaMu KOCMUYECKON Cpejibl 1
BEPXHUX CJI0eB aTMOCepbl U BOBCE CBOAUT Ha HET YUCIIO YaCTHUIL
HIKHUX ypoBHer Pusmueckoro [lnaHa, TOCTUralOImMX TBEpIOn
VUIA KUJIKOU TTIOBEPXHOCTU 3€MJIN.



03. OcHOBHBIC ONITHYECKHE SIBJCHUS

OnTHKa 3aHUMAETCS U3YYEHUEM ONTUYECKUX SIBJIEHUH — T. €.
3aKOHOB MOBEACHU S JIEKTPOMArHUTHBIX BOJIH BUIMMOTO J1Mara-
30HA (M OJIM3KUX K HEMY JIPYTHX JUAa30HOB), pACIPOCTPaHSIO-
IIUXCSI BO BCEBO3MOKHBIX CpellaX U TeJIax, COCTOSIIIMX U3 XUMU-
YECKUX 3JIeMEHTOB. JlaBaiiTe MepeunciuM Bce CyLIECTBYIOIINE
ONTUYECKUE SIBJICHUS.

1) Ucnyckanue «cBeTa»;

2) Ilornoienue cBera;

3) OrpaxeHue cBeTa;

4) IIponyckanue cBeTa;

5) IIpenomnenue cBera;

6) Paccesanue cBera.

COOTBETCTBEHHO, pa3 Mbl CYUUTAEM, UTO «CBET» — 3TO MOTOK
9JIEMEHTAPHBIX YACTHUIL OIPeJIeIEHHOIO KauyecTBa, TO BCE IMepe-
YKCJIEHHBIC ONITUYECKUE SIBIICHUSI MBI Oy/IeM paccMaTpuBaTh He
TOJIBKO IO OTHOIIEHUIO K BUAUMBIM (pOTOHAM, HO M MO OTHOIIIE-
HUIO KO BCEM OCTAJIbHBIM THIIAM 3JIEMEHTAPHBIX YaCTHII.

SIBNieHKs1 ONTUKU OYEHb TPYAHO OMMCHIBATH OTAEIBHO APYT
Jpyra, Tak Kak OHU B3aUMHO TEPETUIETAIOTCS U OTHO COMPOBOXK-
naet apyroe. ITponeccel MOromenrs U OTpaxkeHust MOTyT Ipo-
TeKaTh napauienbHo. OTpaxeHne BCerja COMpOBOXKAAETCS UC-
MyCKaHWeM U TorjiomieHuemM. B ocHOBe paccesiHus jiexar mpe-
JIOMJICHHE M OTPaXEHUE. A MPUYMHA IPEIOMIICHUS U MOIJIONIe-



HUs1 O[IHA U Ta ke. Y, HakoHell, IpoMmycKaHue BCEeria HAaUMHAeT-
Cs1 C UCITYCKaHWSI UJIM OTPaXeHH s, B XOJIe ero HaOIoaeTcs, myc-
Kall 1 HUYTOXKHOE, PAcCesiHUE, U 3aKAHUMBAETCSl MTPOITyCKAHUE,
B KOHIIE KOHIIOB, NorionieHueM. BoT Takasi CBsA3b MeX/1y sIBjie-
HUSIMU ONITUKH. A €CJT ObITh TOYHOU — MEX]Ty OCOOEHHOCTSIMU
MOBEJICHU S JIEMEHTAPHBIX YaCTHUI] B CPeJlaX, COCTOSIMX U3 XU-
MHYECKHUX IIEMEHTOB.



04. Ucnyckanue csera. [louemy npu
HArpeBaHUM TeJia BHaYaJle KPaCHET

A Ternepb MBI 3aIMEMCSI PACCMOTPEHUEM SIBJICHUS MCITyCKa-
HUs cBeTa. BHavase Mbl pa3bepeM ero B OTHOIIEHUM ONTHYe-
CKUX (DOTOHOB. A 3aTeM IIPUMEHUM BbISABJIEHHbBIE 3AKOHOMEPHO-
CTH K JIIOOBIM THUIIAM 3JIEMEHTApPHBIX YaCTHULI.

Ecim BH Korma-HUOyIp HAOMIONAIM 32 MPOIIECCOM Harpena
KaKUX-JIMO0 TeJ, TO JOJKHBI OBUTH 3aMETHTh, UTO TeJla ITPU STOM
Kak Obl IEpeXOAT OT OJHOTO COCTOSIHUSA K JPYTOMY U BBIpaKaeT-
Cs1 9TO B UI3MEHEHUH 0COOEHHOCTe! MX OKpacku. [lo onpenesnen-
HOH TeMIlepaTypbl BEIIECTBO TeJia MO0 OKPAIIEHO B KAKOW-JIU-
60 1BeT, MO0 MPO3PAYHO, JIMOO ONECTUT. 3aTeM, MPU YCHICHUH
WJIY ITPOJOJIKEHUH HarpeBa, TeJlo MPUOOpeTaeT KpacHylo OKpac-
Ky. JlJ1 pa3HBIX BELLECTB TEMIIEPATYPA, IPU KOTOPOM MOSABJISAET-
csl KpacHasi OKpacka, pasnuyHa. IIpore Bcero HabmoaaTh 3TOT
IIPOLIECC HA IPUMEPE TOPEHUS TBEPIBIX TEJ, Y KOTOPHIX HA €/11-
HUILly 00beMa MPUXOAUTCS OOJIbIlIe BCETO XUMUUYECKUX JIEMEH-
TOB, YTO MO3BOJISIET CO3/1aBaTh BBICOKYIO SIPKOCTb UCITyCKAaEMOIO
WJIA OTPAkaeMoro CBETA.

Hcnyckanue cBeTa MpOMCXOIUT B IPOLIECCE HArPeBa XUMUYe-
CKHMX 3JIEMEHTOB BelecTsa Tena. IIpu aToM B nporecce ucmyc-
KaHMS, B TOM WM UHOM Mepe OCYILECTBIsAeTCs pacnaj (UCIyc-
KaHUE) NepUupepruyeckux CJI0eB XMMUYECKOro iemenTa. Ecre-



CTBEHHO, UYTO TMEPBbIMU OYyIyT OTAEAThCS HAKOIUIEHHBbIE (I10-
IJIOLLIEHHBIE) JIEMEHTaMU Ha Nepudepuy YacTUIbl COJTHEYHO-
0 IPOUCXOXKJCHHUS. A OTIENSIOIMECs OT JIeMEHTa ONTUYECKHe
(poTOHBI Kak pa3 M MO3BOJIAIOT HAM YBUJETh XUMUUYECKUN dJIe-
MEHT B cOocTaBe HarpeBaeMoro Tena. Ho k ucnyckaembim (poto-
HaM MPHOABJISIOTCS TaKKe OTpakaeMble (POTOHBI, MMA/IAI0IIKE HA
9JIEMEHT (€CJIM HarpeB OCYIIECTBIISIETCS MOCPEACTBOM OoMOap-
JUPOBKHU MaIAI0IIUMU YaCTULIAMU).

B nporiecce HarpeBa pacnaj Tem OoJbilie — T. €. 3aTparuBaeT
TeM OoJiee TITyOOKHe CJIOU XMMHUYECKOTO IeMEeHTa — 4eM OO0JTb-
1Ie TeMIiepaTypa JIEMEHTa, T. €. YeM OoJibllIe CTeNeHb TPaHC-
opmaru 06pas3yoIMX ero 4YacTuil ¥ 4eM OoJiblliee YUCIIO Ya-
CTUIl B COCTaBe JIEMEHTA BOBJIEYEHO B Mpoliecc TpaHchopma-
uuu. Pacniag (ucnyckanue) nepugepuyeckux ClIoeB XUMAYECKO-
o JIeMEHTa B pe3y/IbTaTe ero HarpeBa — 3TO 20peHue XuMuJe-
CKOrO 37eMeHTa. PaJinoaKTUBHbIE JIEMEHTBl TaKke OTHOCSTCS
K YMCITy HarpeThIX XMMUYECKUX 1eMeHToB. U paduoaxmuenoe
u3ayuenue CiaeayeT paccMaTpUBaTh Kak JI€MEHTapHble YacTH-
1[bl, MCITyCKAEMbI€ HArpeThIMU JIEMEHTAMHU.

JIi060i1 XMMUYECKUI 3MeMEHT B COCTaBe IUIaHeThl (3a uC-
KJIIOUEHUEM MHEPTHBIX I'a30B) HAKAIUIMBAET Ha CBOEW IMOBEPX-
HOCTU COJTHEYHBIE JIEMEHTAPHbIE YACTHILIbl, KOTOPbIE ABUKYTCS
U3 BEPXHUX CJI0EB aTMocdepbl (M3 MOHOC(hEPBI) B HAIPABJICHUN
HEHTPA IJIAHETHL. DTO 3HAYUT, YTO JIIOOON XUMUYECKUIA STIEMEHT
IIpY HOPMAJIbHOW TEMIIEpAType y:Ke UMEeT Ha CBOE MOBEPXHO-
CTU ONPEAETIEHHOE KOJIMYECTBO COJHEYHBIX JIEMEHTAPHBIX Ya-



CTHULI, B TOM 4HCJie, U BUAUMBIX (poToHOB. KosruecTBo yactuil,
KOTOpbIE HAKATUTUBAET JIEMEHT, OOYCJIOBIEHO OCOOEHHOCTSMU
nposiBjieHKs1 BOBHe ero cymmapsoro [lons [putskenus u cym-
MmapHoro [lonsa OTrankuBaHus, a TaKkKe UX BEJIUYMHAMMU.
Harpes aneMeHTa 10 Temneparypsbl Bblllle HOPMaJIbHOW O3Ha-
YaeT, YTO Ha MOBEPXHOCTH JIEMEHTA JOMOTHUTEILHO HAKATUIH-
BaloTCs cosHeuHble yacTuilpl ¢ [lonsamu Otrankuanus. Cpenu
COJIHEUHOT'O U3JTyYeHHU s, TOCTUTAIOIIETO TIaHeT, BOOOIIIE MPeod-
nagaot gactunsl ¢ [onamu OtrankuBanud. Yactunw ¢ [onsavu
OtrankuBanus yBennuuBaioT cymmapHoe [lone OTtrankuBanus
XUMHYECKOTO 3JIeMeHTa, Ha TOBEPXHOCTh KOTOPOTO OHU OCEJIH.
910 [lone OtrankuBanus 3kpanupyer cymmapHoe Ilone Ipu-
TSKEHUS ieMeHTa. M3-3a atoro ymenpinaerca Cuna [Iputsaxe-
HUs1, BbI3bIBAEMAS STUM JIEMEHTOM B JIEMEHTAPHBIX YaCTUIIAX,
KOTOpBIE Ha Hero ocenatoT. T. e. Bce HOBble mopimu yactuil ¢ [To-
MU OTTaNKUBaHM S, KOTOPBIE MAJAI0T Ha JIEMEHT (T. €. Harpe-
BaIOT €r0) MEePECTAIOT MPUTATUBATHCS ITUM JIEMEHTOM U HAuU-
HalOT oTpaxarbcsi. [Ipolie Bcero 3acTaBuTh OTPa3UThCS YACTU-
1y, KOTOpasi ¥ BHe mpoiiecca TpaHcopmaruu oonaaaet [lonem
OTTasIKuBaHus, Tak Kak 3(pup, UCIyCKAEMbId YaCTUIIEN, BKJIU-
HUBAETCS MEX/y YaCTUIIAMU JIEMEHTa U CaMOM HCITyCKaloIlen
€r0 YaCTULEH, U 3aCTaBJISIET €€ OTHAIATHCA OT eMeHTa. Cpenu
Bcex yactui Pusndeckoro [TnaHa TakvuM CBOMCTBOM 00J1a1aI0T
BCE YaCTHIIbI KPACHOTO 11BeTa (TBOpsiire OoJblie Bcero apupa).
[Ipu 3TOM Ka)x bl AUANA30H Ha IIKaJle YacTOT BKJIIOYAET B Ce-
Os1 9acTUIIBI KpacHOTo 1BeTa. BoT Bam 1 00%sicHenue moezo, no-



uemy npu Hazpeese 1100020 deulecmaa nNePavLIMU UCRYCKAOm-
cs1 KpacHule guoumsie pomonst. Cnenyer yTOUHUTD — IEPBHIMU
UCITyCKAIOTCs JIIOObIe KPACHBIE SJIeMEHTAPHBIC YACTHUIIBI, T1a/1a10-
IIMe Ha 3JIeMEHT M HarpeBalolye ero, JoOoro Auana3oHa, a He
TOJILKO BU/IUMbIE KPacHble (POTOHBI.

Takoe onTu4eckoe CBONCTBO Teja, KaK €ro OKPalieHHOCTh
pPacKphIBaeTCS IMEHHO B MPOLIECCe MCIYCKaHWsI BUAMMBIX (ho-
TOHOB 3JIEMEHTaMH JIaHHOTo Tejia. OHAKO IMPOsIBJIEHUE TEJIOM
CBOEH OKPAIIlEHHOCTH MMeeT Ompejie/ieHHble rpaHuiibl. Tak, Ha-
pyUMep, Mbl HE YBUIUIM OKPACKy Tejla, KaKk M He YBHUIUM TeJO
BOOOIIIE, €CJIM SJIEMEHTHI STOTO TeJia He OyayT OoMOapAMpOBaTh-
Cs1 KAKUMU-JIMOO 7IeMEHTapHBIMU YaCTUIIAMU — JII0OOT0 Juara-
3oHa Pusndeckoro [Tnana. B 1o ke BpeMs, 1J1s1 TOrO, YTOOBI ObI-
Jla BUJHA OKpacKa Tejla, HeOOXOAMMO, YTOOBl Ha TOBEPXHOCTH
9JIEMEHTOB TeJjla He ObLJI0 HAKOIUIEHO CJIMIIKOM MHOIO «IIOCTO-
POHHMX» JIEMEHTAPHBIX YACTHII — T. €. YTOOBI TeMIIepaTypa 3J1e-
MEHTOB TeJla Oblla OM3Ka K HopMasibHOW. Eciu Temmeparypa
9JIEMEHTOB TeJjia Oy/IeT CJIMIITKOM OOJIBINION, TO Mbl YBUJIUM BHa-
Yajie KpaCHYI0 OKPacKy, KOTOpasi 3aTeM IepeieT B OpaHkKeBYIo,
3aTeM B JKeJTYI0, TOTOM Oetyio. B To BpeMs Kak Jij1s1 TOro, 4ToObI
MPOsIBJIsIIaCh COOCTBEHHAsI OKpacKa Tejla, Hy’KHO UTOOBI B ITPO-
1iecce UCITyCKaHUsI CBeTa y4acTBOBAJIM COOCTBEHHBIE Tieprdepr-
YeCKHe CJIOU IEMEHTOB, a He HAKOTUIEHHbIE «TTOCTOPOHHHE» Ya-
CTHIIBL.

Wrtak, Teso, Ha KOTOPOE He MaaioT SJIeMEHTAPHbIC YaCTHIIBI,
HE M3JTy4aeT CBET BOOOINE — KaXeTCsl YePHBIM. A CJIMIIIKOM Ha-



IpeToe TEJIO UMEET KPACHYIO OKPAcKy (B HayaslbHbIE ITAIlbl HA-
rpesa). Toavko memnepamypa, 0AU3Kasi K HOPMAABLHOI, CHO-
coocmeyem npPosi8AeHUI) UCIMUHHOZ20 Ugema mena .

CriocoObl HarpeBa XMMUYECKHX JIEMEHTOB MOTYT OBITh pa3-
JIUYHBIMU. DTO BO-TIEPBBIX. A BO-BTOPBIX, JIEMEHTHI PA3JTUYHO-
0 Ka4ecTBa M0 pa3HOMY pearrupyloT Ha pa3IndHbie CIOCOObI Ha-
rpeea. [lepeuncinum crocoObl HarpeBa XUMUYECKUX JIEMEHTOB:

1) HarpeB XMMUYECKOIO JIeMEHTa 3a CUET MOIJIoeHUs (Ha-
KOILUIEHUS) UM 3ieMeHTapHbIX 4dactull ¢ [lonsamu Otrankusa-
Hus. /s Hac, oOMTAIOIMX HA MOBEPXHOCTU TUIAHETHI, 3TO B
MIEPBYIO OYepe/Ib OTHOCUTCS K HAKOTICHUIO YaCTHI] COTHEUHOTO
MTPOUCXOKICHMSI.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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